Modulation of lipid droplets by Mycobacterium leprae in Schwann cells: a putative mechanism for host lipid acquisition and bacterial survival in phagosomes.
The predilection of Mycobacterium leprae (ML) for Schwann cells (SCs) leads to peripheral neuropathy, a major concern in leprosy. Highly infected SCs in lepromatous leprosy nerves show a foamy, lipid-laden appearance; but the origin and nature of these lipids, as well as their role in leprosy, have remained unclear. The data presented show that ML has a pronounced effect on host-cell lipid homeostasis through regulation of lipid droplet (lipid bodies, LD) biogenesis and intracellular distribution. Electron microscopy and immunohistochemical analysis of lepromatous leprosy nerves for adipose differentiation-related protein expression, a classical LD marker, revealed accumulating LDs in close association to ML in infected SCs. The capacity of ML to induce LD formation was confirmed in in vitro studies with human SCs. Moreover, via confocal and live-cell analysis, it was found that LDs are promptly recruited to bacterial phagosomes and that this process depends on cytoskeletal reorganization and PI3K signalling. ML-induced LD biogenesis and recruitment were found to be independent of TLR2 bacterial sensing. Notably, LD recruitment impairment by cytoskeleton drugs decreased intracellular bacterial survival. Altogether, our data revealed SC lipid accumulation in ML-containing phagosomes, which may represent a fundamental aspect of bacterial pathogenesis in the nerve.